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DEVELOPKENTS IN MICROSCOPES CONSTRUCTION
AT ZEISS JENA.

Two things are realized at Jema. First, that the electron nioroscope is at a dis-
advantge when campared with the light mioroscope for modern bioclogioal researche
This is largely because the opjest of an electrom~optical investigatiom must be
prepared in a certain way often requiring hoat, high=vacuum, and the separétion of
the objept into thin layers, and this preparation can largely destroy the objeot.

. A of objects such as bacteris arexfxx too thick for an exhaustiwve investigatiom.

It id also findemental that uming, perbaps, mushroom sporesa as the most convenient
objects, an already high destruotion rate makes oontinued cultivation impossible
after the investigation. It would, then, for this reason be desiradle to reise the
resolving power of the (light) microsccpe. Thiis desire stood until now beside real
difficulties which were held by the cowworkers to be maturslly umttackable, accepted
theory to the contrary (Diesem Wunsch stand bisher neben echten Schwierigkeitem, die
Abbesche Theorie der mikroskopischen Abbildung entgogen, die in Jema meturgemsess von
dem Mitarbeitesm als unantagtiar gohalten wird). A few signs, especially Ameriosn
work, have indicated that it xx (the problem) is dilatable, at least at many points,
and that resolution can be improved.

The very distinguished mathemstician in the field of miorossopic optics, Boegehold
(Planapochramatios, etc.) is at present working on the problem in conjunction with
Dr. Gause. Oause is the distinguished researcher who was fundsaentally responsible
for caleulations that, on the whole, increased performance about ten-power. The

resolvirg power of the microsoops should, in consequemnce, be improved once the mechanical
performance with regard to focussing is improved. 4is it appears, dry systems of lemses

will be constructed at first, so, proceeding from the resolving power, the aperture
should Ikgk lie in the regiom 1.8 = 1.8 A,

It 1s not entirely clear whether we are concerned with a pure reflec ting miocroscope
or with & mirror=lens combimation. It appsars fram the expressions of Gause that if e
mirror-lens combination is installed that although the color defect (Fart=fehler)
causes picture detérioration, one can Lecter compensate the defective sones. The
systens are being thourkt of for real images.

In addition to this system ope can, following Casperson, furcther improve micro=
spectronnalysis in all fregquency ranges - especially the ultre-violet. One is con~
vince thereby, that for smallest image points 18 is possible to construot spestrua
ourves fram very small particle differentiations (Partikeldifferentierungen).
xR '

Contrary to the tendencies of Harting and Trapp, Gause will install the reflesting
microscope, and he shows the worth of the feflecting systems in this possible appli-
cation. Also, on this basis, he refuses to endorse reflecting systems as wphstitutes
for apochromatics, as were oonstructed by Trapp and Harting, This especially is
not entirely fortunate because the image in the reflecting system does not exhibit the
drillinnce which is characteristic of a lens system. .

The ombinations of lenses and mirrors devised in the U. S. by Land are not very satis-

;agtory for the new taskes because they do not have the extremely good achromatic
qualitiss which are nscessary for spectronimlysis. :

The spedtroscope whould be fitted with a monochramator, for all work is conduo ted with
transmitted light, In additiom the light source should be of a type such as the Xenom
filled Eltra-vidlet ray lamp, If at all possible, the spark generator of the carbone
burning apparatus should be dane away with. Also, ithe long-wave X-ray region shuould
be inoluded in the region to be investigated. For this an X-ray optical system would
be built since cne time the mirror will be covered with simple shrystals (Rinselloris~.
tallen) and at others refracted chrystals (gebogene Kkristalls) are appliedg Here
porsonalxtiftintatunmmtaxy (persanelle) diffioulties enter.

The monochromators are necessary to press in still a further direstion of work,
preliminary research having shown that much can be attained with the phasesm contrast
principal in the infra-red.

e old idea of building condensors would permit the illumination of the preparations ’
and at <he same time simplify the extreme oovering (Ultrabeschallung) of the objects..
Specisl forms of the dark field oondensors would most nearly come in question for
this, as far as & ghase oondensaris comsidered, but their developaent bhas Ly no means
yet beem cbeervee,
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Ceuse't primary interest is mineraolegy and tho,u-tih; of mioroscopio industrial
materinls. Por this he is preparing waowum heating stages (™laumheiztische) whioch
are nenrly ready. X-ray spparatus would alsc play & role here. The speotrum apparatus,

- o

built ly this new method, would appear to have a most important place in the Bavemamn

hardness~test. For this purpose an electrode is introduced into an existing aperture
in the microscope objective until it is immersed. It would thus be possible to .
generate sparks aimed down to <001 mme. by enclosures which would lead from the sane
objective to the speotrum apparatus. The arrangement would supplement Limmik's new
interfsrometer arrangement, It is not altered from the known apparatus in principle
arrangmments 50X1-HUM

\u.n intense inquiry was made h-cn the east - not only Russia, but

Rumania also- ooncerning polarising mioroscopes (Polaristatiomikroskppem - sio)
For this purpose instruments were desired whigh exceeded those whish had thus far
been constructed. Russia wants to have apparatus which phrmits all conweivable
investizations with respect. to ore-asssying inocluding spectrum exaninpations,

The new investigations which have been scoamplished with apochramatics are very
interesting. It compares in this manner with the best parts of a great series,

If, now, & material, suchas a chrystal, 1s immersed in & medium of equal refractive
index, the refraction csases so that the chrystal is invisfble. With appropriate
lighting, oolor stains are placed &t the position of the object. These stains are
separated into equal series by a simple system (from red, through green, to light blue)
Here its 18 shown that the dispersion of the material is different from tiat of the
of the surrounding medium. The effect can be strenghkhened with proper 1illumina tion.
A new metnod is being developed for the testing of Alumimw Rydroxide which is able
to deteot impurities very easilye | |materials in smounts
toosmall to be detected shemically can easilly be resolved optically, 50X1-HUM

The phase light-contrast process (Phasenauflichtverfahron) works just as well in the
case of variable phase shift,

As quartz is largely atsent in Jema, it has been said that quartz c ystals are peing
grown, The results are not yet very good, but they show mmch promise.

Sapnire is also being experimented with, but “as vet it is not right."™
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